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The present invention relates to a d.str.buted computer svtem ann 
W^ftl^fl,^^.^^^ fel8teS P»™-"y- b«l not 

The ociect-based approach to system development „ becom.ng well-established The bas.c ,d* a , n 
program the system ,n terms of software ob.ects each havma it* own t 3 , = - 0 
-he aata. Ob.,ec.s mtercommun.cate by means J ts^J l^^ in ^ *' ° Pera " n9 0n 
metnods ,n ,h„ way ,. that the resu,.,ng system , s re.at.vely ^asy to ma.ntafn a d T ? ^ ^ 

NewWave Man .produced and so-d by Hew.ett-Packaro, whcntan otec ba ^ SSL^.T? " 
.ens program ,n wh ,ch messages anc message components. such as TX^^^SZ 

-n ^sr^ ,nd,v r 3,,y be — - « 

pass a message to ,t. one or m« ^--^ b ..^d h manaS6ment S0,twafe "'«"« <° 

an ob.ect „ fully defined by , ts flata °£ ^ °' nc ™ £ ^ '^,1^ ? f datt " ^ "V""*'""- « 
ob,ect has one or more processes «oc^ ^T'wIT ^ ^Z^T' 

processes and data then ,t « said to be "active". ' *' pr0cess or 

A distributed obiect based system , s one m wh.rh several WO r k c Wll n„ t a » . 
network and messages between obiects of ttw> «vc t , I worksta,,ons are '"Wrconnected over a 
may a.so be .ransm, ss.ble over TZZ?*^**™ ™ ** """^ ^ 
workstations or a centra! computer connect £ TelZnZ nZT^ '™' C0 ™^ *™*>" 

server mach.nes w,,h .ntell.gem JZu£ ZZn^Z * ^ 2 * ^ ' n,erC ° nnec,ed 

The term "workstation" , s ,nLded to be appnc'a^e to a" of "ese po^s J^s °' °™ P ° SS ' b " ,,,eS 

.he context of a d.s.ribu.ed conferenc.ng m^TJZ^S^Z^TT ^ °' " 

JC server 



2 



Accoramg to the present invention we prov.de an obiert based ri.«tr.h...t a * ^ ~ / 
a network of workstations and means for ,ransm„t,ng 0 £, oetween ^*St,c^»jr^r Pn,,ng 

The system according to the present invention may be m the form n f a mm*™*** . ♦ 

the first type for each workstation rece.v.ng an ob,ect ol -the second type 9 ** 358003,6(3 ^ °' 

of LIT*'*? " hat P0 ° f C0mmun,catl0ns »• * ™,or cause of the poor p rformance of distributed teams 
of people working on a given pro.ect. The present ,nven„on advantageously provides an moroved 
conference system for facilitating distr.buted meetings Prides an improved 

A particular embodiment of the present mvenfon w,.. now be described by wav of examote w.rn 

reference to the accompanying drawings m wh, c tv V V exam P' e - / * ,,n 

Figure i is a diagram of a distributed system accord.ng , 0 the present mv nt.on- 
F;gure 2 shows the major components of a server ano *orkstat.on of the system- 
figure 3 snows a voice and data network structure: 
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winoows. 

A oossibie v.oeo network .s shown in Figure 5 The vi.jeo network .« based on a central v.dec sw, tC h 54 
connected using a star topology to client works-rations C Video signals are modulated on to VHP earners 
anc transmitted over standard analogue cabling 56. The /.dec switcn 54 »s a conventional cable television 
5 switch. Several sucn switches can oe cascaced m a bar arrangement for large systems. 

For long distance video communications, a dev.ee 53 for -romc/essing and decompressing v.oeo 
signals fa "codec"! may be used and the signals are transmitted using iSON teiepnene lines. 

The architecture of ihe object-based system 10 will now t;e described. 

With reference to F.gure 6. the structure of one user's portion of the system rs represented The 
■o functions of the objects are as follows: 

a Venue object (V) ,s an electrons meeting place allowing control over med.a channels and providing a 
location for storing shared objects. A user may have several Venue objects: 

a Phone Bootn object (PB) controls the creation of Venue objects and oversees the setting uo 
maintenance ana ciosmg down of conferences. The PB comprises a processor for handling .ncom.ng and 
•5 outgoing calls: 

a Connection Manager object <CM> controls driver components .0- ... D n j which handle media 
connections for the system 10: 

a Directory object fO> which provides a list of potential meeting participants. 

Object X represents another system object for performing a specific meeting-related function, eg a 
20 whiteboard function. 

Figure 6 .s a conceptual representation of the System 10 and the arrows represent .nter-object 
communication. In the embodiment being described, the system .rompr.ses client workstations C and 
servers S ana most of the objects referred to m Figure 6 are functionally-split into a server component and 
one or more client components as indicated in Figure 7 
2S The server objects handle the centralized and distribution - onented aspects whereas the cl.ent objects 
handle the presentation aspects. Hence shared applications can be written with one server object connected 
to a plurality of client objects on different client workstations 

In F,gure 7. PB-s means a Phone Booth server object and PB-c means a Phone Booth client objec: 
and so on. 

10 In this embodiment, the client objects are implemented as NewWave objects ie. several new riasses of 
NewWave objects have been added: Venue objects. ROAM objects. Wh.teboard objects. Phone Sooth 
objects. Thus the semantic pan of these functionally split objects runs cn an HP-UX server and the user 
interface runs cn MS-DOS NewWave client workstations. 

The cl.ent workstations are each running an object-based system of the type described m European 

:s Patent Application No.339220A. the description of which .s incorporated herein as Appendix A. Appendices 
A-D mentioned m attached' Appendix A are not attached as part of this application but are incorporated 
herein by reference. Appendix A describes how objects are linked together p y parent-child links and how 
m objects can be copied. During a copy operation, the container of the ooiect to be copied sends a message 
to the OMF28 asking the OMF28 to copy the relevant object and identifying the container object which .s to 

*o receive the copy object. 

The OMF28 performs the copy function and then sends a message to the target container object 
instructing it to msert the copy ooject as one of us child objects. 

Mailing an object involves serialising the object, transm.tt.ng it to its destination and deserialising .t 
Serialising an ooject involves converting it to files, say OOS files, containing the data of the object and 
js information about its properties and its child objects. 

Server objects are not linked by parent-ch.ld links in the manner in which client objects are so linked 
All client objects contain a reference to their associated server object. Figure 3 shows the form of oata .tern 
60 used to name oojects. The data -tern 60 .s an e.gnt-Oyte array following the convention used for internet 
Protocol (IP) addresses. The first 64 bits >s a machine identifier M I 0 comprising a 32 bit server IP address 
so ana a 32 bit machine IP address. For a server object the server IP address and the machine IP aadress w.il 
be the same whereas for a client object these wilt be different, if there is only one domain per machine the 
domain identifier 0 1.0 is zero. The object identifier 0 I 0 comprises a 32 bit generation count and a 16 bit 
tag. The 16 bit tag umouely identifies the object within the relevant storage domain. Sine tags are reusable 
when an object is deleted a generation count »s used to ensure that each ooject is un.queiynam d m tim . 
55 The generation count is simply the time m seconds. 

When a client object is closed (inactive) it appears as an icon on a user's screen. The us r opens the 
object by clicking on the ,con Opening a client object causes it to sena a message to its assoc.atea server 
object informing the server object that the client object .s now active i.e a Here Am I message. Until then. 
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Figure J shews video facilities for a client workstation. 
Figure 5 shows a video network structure. 
Figure 5 illustrates :he mam ob/ects m the system 
Figure 7 illustrates the functionally split nature cf :ne oo,ec!s .n the sytem 
<■ cgure 8 shows the ma f or components cf tn e system infrastructure 
Figure 9 shows a typical Venue: 
Figure i0 shows a CoMedian directory: 

Figures m - 14 ..lustrate message sequences for system operations 
figures 15-27 show screens during a typical user session 
o The mam components of a multi-meo.a distributed ^,e'ct-hac 6r -„„ te , M ,. 

■nvention w,n first be describee. --onferenong system according to the 

Reletting ; 0 F.gure 1. a multimedia distributed «ljiect-bas*d -nnto,^ 
cresent ,nven„ 0 n , s indicated a. .0. The system , 0 com P * ses ~rl< T ! ° !he 

network ,2 may be a wide area network ,WAN, ,^ "™ectea over a network ,2. The 

s network (MA ., C „en, workstations C « i ^ <* * - -a 

Servers S commumcate w.th each othe, o, opening W J ™ h I , 3 Wrve ' S 

Pr.nc,p te . cent wo,kstat,on S C could communicate °' ^ A ' m ° U9h ,n 

and therefore each Cent workstat.cn C has only one tual chlnnl „ Cre3 ' eS 0raC " Ca ' Pr ° b ' emS 

- c:,en, workstations to communicate w„h each ocher ^servers S " S ,0Ca ' ^ S " 

Referring to Figure 2. each server S comprises: 

hardware 14. such as an HP9000 300 HP-UX .-;%mDuter ihp ,c , t . 
Company,; -mputer (HP , s a trade mark of Hewlett Packard 

operating system software 16, such as HP-UX software: 

Remote Object Access Manager (ROAM) software ia f* r 
workstations C connected to the servers and oUZZ^Z.ZT* C ° m ™™™ »>* «™ 

COM software 20 providing object management facilities: 

server ooiects 21 which are obiects to be sharer- hsi^w. . w _ 
ooject parts mentioned .n the introduction "* Wh ' Ch c °" es P°"d » the semantic 

Each client workstation C comprises: 

hardware 22. such as an I8M-AT compatible PC: 

operating system software 24. such as DOS software 

wmdowmg software 26. such as MS Windows applications softwart- 

an object management facility (OMF> 28. such as a Standard NewWave omp , n . 
mar. o, Hew, et t-Packard Company used for a family of applications soTaTe, " ' *"» 

,r n^Su^i^^^^™ obiects 32 and a ROAM object 34 
Pr.s W «Jo^D«m^?„^^^ , J ,WOU,arS - ^ <*"«• * "-spend to t*e 

™ *^ -~ " ~ . 

server s. 

airuuea over me network 12 vta the associated ' 
The system to provides multimedia facilities to uwc p npfl . fl(llw( , 

«, ™ „ ,, 0 ,o j :;,r,r^ s^s^rssr "° rks,a "°" c may nave 

A possible voice ana data network structure 40 -s shown .n Fiaurs 3 m S3 r h n . , 
and B. a networked PC server 42 ,s connected to the .ocal PABX Z Pr * 5 0es '9 nated * 

w4 E.cn o. me ,». A an„ B .-.^pnses a UN an, a LAN WAN t™,. ,n,„c„„™c„„ g the LAN -„„ a 

In oroer to conduct conferences over a wider area PC servpr* 4P a ion ^ 



/ 
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Button Appearance 


Meaning 


No button 

White, unhighhghted 
Slack 

Red 


This person aoes not have this media channel available. 

The media channel is available, but not cnosen for use. 

The media cnannei has been selected, tut is inactive because the person 

is not present m the Venue or the connection has not been completed yet. 

The media channel >s Detr.g used. 



The lower portion of the Venue is taken up by the shared obiect area 78. This acts as a snared foiaer. 
storing objects on the server and making them accessible to all users of the Venue. Inactive objects are 
represented by an icon such as icon 38 m Figure 10. Objects m the shared object area 78 may oe client 
objects e.g. Whiteboard client oojects. or may be standard NewWave objects, it is possible to move objects 
mto and cut of the snared object area 73 of the Venue-client object. Moving a functionally-split ooiect such 
as a Whiteboard object into the shared objecr aiea 78 does not entail moving the Whiteboard-server object 
but just the Whiteboard-cliem object. The OMF28 instructs the Venue client object to insert the Whiteboard- 
client object as one of its children. The Whiteboard-client object is then serialised by the Venue-client 
obiect ana sent to the Venue-server object. The Venue-server object updates its other active Venue-chem 
object with the news that a new Whiteboard object is available m the Venue and these Venue-client objects 
disolay the Whiteboard-client object icon in their shared object areas 78 accordingly. The Whiteboard- 
server object remains on whatever server it was initially stored. Subsequent opening of the Whiteboard 
ooiect by any of the users cf the Venue cause a copy of the Whiteboard-client object to be senahsed by 
the Venue-server and sent to the relevant client-workstation where it is deserialised providing access to the 
contents oi the Wmteboard object for that user. When that user subsequently closes (deactivates) the 
Whiteboard object, the copy of the Whiteboard-client obiect remains on that machine for subsequent use. 

In contrast, if a NewWave object icon is moved mto the shared object area 78 of a Venue-client object, 
this causes the NewWave obiect to be serialised and sent from the client workstation to the server machine 
which stores the relevant Venue-server object. The Venue-server object then instructs its other active 
Venue-client objects to display the relevant NewWave object icon. Subsequent opening of the Newwave 
ooiect by a user of such an active Venue-client object causes a copy of the NewWave object to be made 
ana sent to the relevant client workstation. Each such user thus obtains a separate copy of the NewWave 
object and changes which a user makes are not reflected m the copies held on the other users' machines. 
This is a consequence of the non -functionally split nature of NewWave objects and is an impiementational 
feature rather than one which is important to the present invention. 

There is one Phone Booth server object on every server machine and one Phone Booth client object on 
every client workstation. The Phone 8ooth client object arranges for the creation and activation of Venue 
client obiects on client workstations and the Phone Booth server object manages the creation of Venue 
server objects and the convening of Venues. On opening a Phone Booth client obiect the user is presented 
with a directory 90 of oossibie meeting participants as shown in Figure 1 1. The directory 90 comprises a list 
92 of potential participants, an area 94 for displaying a picture of a participant, a media selection area 96 
and an options area 98 displaying three options: Convene Select and Cancel. Unavailable media options 
are greyed out in the area 96. 

When a name is selected by choosing the Select option and then selecting a name from the directory 
90. a picture of that participant appears m the area 94 as shown. The media connections are selectable by 
checking the relevant boxes in the media selection area 96. Checking the box beside the name of the 
person in the area 94 ados that person to the list of Venue participants. In addition, the initials of the media 
options chosen (Phone Video. Data) appear against the participant's name m the list 92. A previously 
selected participant can be de-selected by ce-checkmg the box beside the name of that person m the area 
94 Taking the Cancel option means that none of the changes made since the window for the directory 90 
was brought up will oe implemented. The Convene option win be described later. 

There is also a Connection Manager obiect on each server machine providing the facility to interconnect 
users using different mecia. The Connection Manager jDiect handles the generic operations involved m 
establishing non-data interconnections. Drivers for each medium available, eg. video, telephone, handle the 
specific operations involved m carrying out switching reauests ounng use. The Connection Manager obiect 
performs the following services: 

maintains a list of media resources available in the system: 

- detects wnen resources fail 

- monitors resource channel availability t;e. monitors, microphones, speakers, cameras): 
sets up connections oetween peopie using different meoia: 
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. .n. state c, tne ob,ec, and can ,na*e ,„„„, , 0 „' rhe J ' **" 

server ooiect. 1 eguian/ updates, and is upcated by the 

P.gure g deoicts the components mvclved .n 3 typ.cai acive <~ V Pr oh,*-, * k 
=...«« ob.ects on ,w 0 different ch . n| wkstall0ns c and C Eacn CC ^ s n ve ?T" W " n 
:=mpr,s.p. 3 components .dentify.ng the rp|p va nt r. ie „, J, „ 5 un ' Que 00,ec ' '^het 

•o nun*., for me pan.cu.ar cb.ectVn U c. .* « H ^ ^^0^^' COrr ' a ' n ^ 3 

fcr keeomg a record of what ob,e-t< are ore-ntiv ™ V ' management fac.lHy ,OMF) 60 
n ob.ect creaaon and delete b ' * T r '" en ' " V ° rkSta,, ° n ^ ' s '-°" ec 

rouung. Th,s , s a standard , ew W a Ie OmT Th^ .fa" "r^ 6 " 3 " 00 ' mer -° b,eCt 
s:a..caiiy !,nked to each client object CO pr-^dmo 'Jr~s JT, ^ iC0M ^-C> 61 

•5 other words, the COMLIB-C 6, has been added ro I T ^ rM " °' 3 * 0AM client oc.ect 62. In 

.uncnonally sp.,t ejects. Communion ^^S^Tt TT ^ °° ,eC,S '°' 

need to kn0 w the od jec t ,den„fiers of other op.eas. ron^l^l' tranSParem * ^ ^ 

m« ^^aS^s :eVa r g : , re:dr;lcTr aqeme^, ,ac, ' ,ty ,com - s) 63 *• 

•c 64 A server ob.ec, manager .,bn^O^? S mT-.'^TL* 0 " °* ° Perat,nQ SyS ' em S °"-' e 
access to the f U nct,onaMy o, the o t eit man gemen I Z n " XamT "7 0b ' eCt S ° 

When chent obiect CO- w.shpc tft 0 M server ob ' ect 

cent ob,ect 62 p.,S £ messag to t RqTm ^ " ? 7™ pon * n ' — *-« SO. the ROAM 
server obw SO Messages from me n b ?™ S ? Uc ? c £? » ** meSSa ° e ° n t0 lhe 

between oeoole. bu.,a u0 as „ ? * 3 memn,) '° san °" » a s """>'= ca« 

- - «- =' 

- « — an, cr, r : v-zz^:z:t m ^ ,n ,n • 

ootects to. use ,n the m eet,n, ate sloret). .onootleo Beneacn mat ,s a snared area 7S wnete 

rne participants ,n a Venue are Displayed sice 0, «,n. .„» .„„ ,„ 
'...» bitmap 80. a name 82 accompanied p, an ,na,ca on ,f .n^ "™* a ,Z,Z T 9 * • 

absent ano status banner 84 mrjicarino nut <n ^.11. * ' S p,es "" , " " e "" el, "9 or 

media cent,,, button, M I,S » " fi T " """" d 10 " e9 ""9' a "« ' ""■ »' 
.."Oo.s.savaiiabteandtne.i'.oZn.T ' ™" 0n ,,aM -" ,S0W 

can zrzz rsrcui « mM,a 6u,,5n! 86 " om - - « «• « 
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workstation B to the Phone Booth server obiect PB-s. " me >nv,taticn is accepted a Create Venue message 
(referenced 6) -s sent from the Phone Booth server obiect PB-s to the Phone Booth client obiect PC-c 
wh,ch causes u to create a new Venue ci.ent ob )9 c: V-:' on chent workstation B involving sending a Here Is 
Parent message (referenced 7) to the new Venue - client ofc,ec: V-c to notify it of the idenhty of the Venue 
5 server object v-s. The new Venue client obiect V-c then sends a message (referenced 8) to the Venue 
server ooiect V-s requesting information about me contents of me Venue. The reply from the Venue server 
obiect v-s is referenced 9 m Figure 13. 

Messages corresponding !0 those referenced 6-9 are sent between the server S and ci.ent workstat.on 
A so as aiso to create a new Venue-client obiect v-c on that workstation and these messaqe* are 
■■-■) referenced 1 0- 1 3 <n Figure 13. 

Finally, the Venue sever object V-s sends a request i.eferenceti t4i to the Connection Manager obiect 
CM to set up the chosen media connections and the Connection Manager obiect .nstructs the relevant 
media drivers accordingly (dotted line referenced 15). 

The users of ci.ent workstations A and B can then ■:omm U nicate using the newly created Venue 
■■s it is also poss.bie to convene an existing Venue by selecting the Convene option within the Venue 
Th.s inmates a sequence of events whicn will be described with reference to Figure 14. Again, a server 
machine S and two client workstations A and B are represented. 

The user selection of the Convene option , s referenced i m figure M. Th.s causes the. Venue diem 
obiect v-c to send a Convene Request message deference* 2) to the Venue server obiect V-s which 
notif.es the Phone Booth server ob,ect PB-s of the convene request in a message referenced 3 wh.cn 
•denudes the .mended meeting participants. The Phone Booth server ooiect PB-s sends a Ring menage 
(referenced 4) , 0 the Phone Booth client objects P8-: on the workstations of the intended meet.ng 
part.cpants causing a dialogue box to be displayed on these workstations inviting the users to partake in a 
meeting. When these users accept or decline the invitation th.s causes a reply message (referenced 5> to 
« be sent from each Phone booth client object P8-c' to the Phone 8ooth server object PB-s. 

The next step <s for the Phone Booth server object PB-s to instruct (message referenced 6) the Phone 
Booth client obiects P8-c : to create new Venue ci.ent obiects v-c on mach.nes where a Venue client obiect 
hnked to the Venue server object V-s is not already stored. Such new Venue ci.ent objects V-c' then seno a 
message (referenced 8) to the Venue server obiect v-s requesting information about the contents of the 
Venue so that the appropriate icons can be displayed m the shared area 73 of Figure 10 on the respective 
client workstations. The reply message containing' information about the contents of the Venue from the 
Venue server obiect V-s .s referenced 9 m Figure 13. 

The Venue server obiect v-s then sends a request (referenced i0) to the Connection Manager object 
CM to set up the chosen media connections and the Connection Manager object instructs the relevant 
media drivers (not shown, accord.ngly (dotted line referenced it.. The distributed meeting can then 
proceed. 

A user can also set up a new Venue by selecting a Create a New menu option in NewWave Office 
_ (F.gures 14-17 of Appendix A). On opening the new Venue-chem object a Venue-server object also needs to 
be created. F,g U re is depicts the process. A server machine .s indicated by S and a client workstation by 

The act of opening the new Venue-ciient obiect v-c causes it to send a message (referenced i ) to the 
Phone Booth client obiect PB-c which tr.ggers a message (referenced 2) to be sent from the Phone Booth 
chent ob,ect P8-c to the Phone Booth server obiect PB-s requesting creation of a new Venue server ob,ect 
V-s. The Phone Booth server object PB-s creates a new Venue server object V-s using a Venue Start 
s message (referenced 3i. Next the new Venue-server obiect v-s sends a Here Is Parent message 
(referenced 4, to the Venue-client obiect V-c conta.n,ng -he 10 of the Venue-server object. The new Venue 
chent obiect V-c then sends a message (referenced 5, to the Venue server object V-s requesting 
.nformation about the contents of the Venue and there .s a corresponding reply (referenced 6) from the 
Venue server obiect. 

o It is possible to add new meeting participants to an act.ve Venue by selecting an Add New Member 
menu option. This causes a directory of potential part.cpants to be displayed as shown in Figure 11 to 
enable the seiect.on of one or more further part.cipants and assoc.ated media connections. Information on 
these choices is conveyed from the Venue client obiect to tne Venue server object which updates the 
control panels of the relevant Venue client objects. Chosen new meeting pamcpants are not aware of any 

5 change until scm one convenes a meeting. 

When a user elects to close a Venue by selecting a CLOSE option this causes a messag to b sent 
from the relevant Venue-client object to us Venue-server obiect informing the Venue-server object that the 
Venue-client obiect is deactivating. The Venue-server obiect then messages the Conn ction Manager obiect 
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• po.nt-io-point 

• multi-cent: ail tnat are available 

maintains hst of estabhsned connections and ensures synr„,™>at.on «-,„., M , „ 
a model of the state of other networks. -m.aton *,in ot h 6 r networks . e maintains 

oot,m„ SS sw.tcmrg t0 prevent unnecessary disconnect -connect transactions- 
orovices an .nterface for monitor.ng ano auditing: 
P'oviaes interface to mecia drivers 

Um, Wh,e,„,a,0 on c enT £ Aon",'' Tn"" T T' "" " °™ "'""^ <~ 

™ r „ se , s , 0 , 0 ' 0 ;™ ; ::^!7^z™z:^ ,s - m °™<° 

•s devoted ,o olaoiay,™, Lien!" I 1 IT, M ' K '° 4 ora ""« * « -«»w ,00 

are ..., UM ,o tna US er ol me Wh.teooaro Tne» M , * °* *° ""W <»" -"'«> 



JO 



a scroller 
a pomter 

a selection of different coloured pens 
an eraser 
a text selector 



1 10 
1 12 

I 14 

1 16 
118 



Only one user can move the ooinrer at a t „~~ a 
PO-n.er logo - t h,s turns Curso n, Q i ' n J L " ""^ °' ^ ^ * 3 " »• 

« 9 . *nao«, o,„ e ,e„, users , 0 ««>'• »» - « M p ro0 „ a , e oe „ 
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To "open" an obieci. the user double cl.cks on :he relevant .con fleferr.ng , 0 f igure 17 Mar „ n has 
opened the Proieci Meeting Venue which ,s shown .n a *.naow 174. The w.naow 174 has a menu bar i*6 
wn,ch has similar opt.ons to the menu bar 1 30 of the w.naow 125 except a Meeting ootion msteao of 'he 
Sett.ng cpfon. The w.ndow i 74 j.splays a participants area 178. shewing only Martin, and a snared .tems 
5 area 180 which =s empty. Underneath a b.t map 1 82 of Man.n is a name bar 184 which includes a 
notification of oresence and three media control buttons 185-7 for Phone, v.deo and Data respectively Only 
me Data button 187 is highlighted m this example, ie. blacked out m Figure 17 

On selecting the Meeting option lr 0 m the menu oar 1 76 of the w.naow 1 74. a CoMedian d.rPCory 
window 190 appears. Figure 18. The reference numerals lor me CoMedian directory wh.ch were u<ed -n 
■•o Figure 1 1 w.ii be reta.ned here. Martin selects the name Richard Jennings from the list 92 of potential 
pamcipants causing a picture of Richard to appear ,n me area 94 together w,th crosses m the video and 
data bo.es m the area 96 to .ndicate Richard's media selections. This means that Richard will be contacted 
through the system ,'or data sharing with both v.deo and audio travelling over video connections Martin then 
eweks on the Convene button in the options area 98 to add Richard to the Venue wh,ch causes Richard's 
image to ,o.n Martin s -mage m the Venue as shown at 192 ,n Figure 19. Richard is marked as absent at 
194 and a banner 196 .s displayed indicating that he has been mvited Martin has selected both v,deo and 
data connections for himself .n order to match what was selected for Richard. This causes the v.deo and 
data outtons 1 86 and .87 to be highlighted in a first colour to show that they are currently -n use albeit only 
locally to Martin's own workstation. Richard's v.deo and data med.a buttons 186a and 187a are highlighted 
•n a second colour to indicate that they have been requested out are not yet .n use 

While waning for Richard to join the Venue. Martin is moving tne Design Notes and Oesign Principles 
objects I /0 and .72 into the shared items a.ea .80 of the Venuo by cl.ck.ng on each ob,ect and dragging it 
to the area i80. " ^ 

Moving now to Richard's workstation, shown ,n F,g u re 20. the invitation to ,o.n the Venue has reached 
h.s macnine and has caused a bell 200 to apoear at the bottom of h.s screen. The bell 200 .s flashing and 
making a r.ngmg sound to attract his attention. R.chard clicks on the bell 200 and the result is shown in 
F-gure 21. An mv.tation message box 202 is brought up telling Richard that he has been invited to a 
meeting and g,v,ng the name of the meeting and tne name of the person who convened the meeting The 
.nv„a..on message box 202 comprises two opt.ons: Accept and Decline. Richard clicks on the Accept opt.on 
jo to accept the invitation to join the meeting. 

Refemng to Figure 22 accepting the invitation causes a Venue client ob,ect automatically to be created 
and a window 204 to be opened for Richard. The chosen media connections have been set up so that 
Ricnard can now see and hear Martin and the objects that Martin has placed into the shared items area .80 
are available to h.m. Figure 23 shows that Martin can s ee the same Venue having the same contents on h,s 
is workstation. Referring to Figure 24. during the meeting. Martin has opened a window 206 on the Design 
Notes whiteboard ob,ect. Martin informs Richard of this so that Richard can also view the whiteboard object 
and then both Martin and Richard can scribble on the whiteboard and «.«w each others input When their 
. meeting is finished both Martin and Richard close and save the Venue. 

Figure 25 shows the Venue ob ( ect 163 saved m Richard's NewWave office, in Figure 26 Richard has 
,ust opened n.s NewWave office and -s v.ew.ng the Venue .68 m a window 208. Martin is not present 
although he would be if. coincdently. he had h,s venue open at the same time as Richard. In that situation 
he relevant media connections would automatically be set upi. Referring to Figure 27. Richard has selected 
the Meeting menu .tern using the cursor 210 so as to bring up the CoMedian directory 2.2 and he has 
selected Ed Davies m the manner previously described. Ed 0av.es does not have video capability instead 
he is selected by telephone. Clicking on the Select button w,n cause Ed to be added to the Venue without 
Deginmng a Convene operation. 

Referring to Figure 28. Richard is about to inmate a Convene operation by selecting the Action item 
from the menu bar 214 of the window 208. and selecting the Convene option from the corresponding menu 
216. Since Ed aoes not have video capabilities, the audio from h, s telephone would be mixed into the v.deo 
<eed into Martm and Richard and their audio signals would be sent to Ed's telephone during their distr.buted 
meeting. 

Turning now to Figur 29. a new session , s beginning on Richard Jenning s workstation A window 220 
contains Richard s NewWave Office. Richard has created an outgoing message represented by the ,con 222 
caileo "Meeting Request" (using the "Create a New" opt.on from the Action Menu - see Figures 14 to 1 7 of 
Aopendix A) In F, gu re 30. on open.ng the outgoing message 222 it ,s displayed in a w.ndow 224. Richard 
nas completed the distribution list 226 and written a cover note 228. 

Referring to Figure 31. a new Venue-chew object represented by the icon 230 is created (again using 
the "Create a New" option). The Venue-client ob,ec: 230 is copied and araggeo .nto the w.ndow 224 
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lo disconnect the media connections »or the Venue-ciiem ooiect -vn.eh ,« . 
cb,ec t sencs messages to all of as other Venue-a.en, Z * nfp * ng V"™™ 
particular Venue-c.'ien, ob,ec. so that these other v^h£Z^?2 1 deact,v2,l * n °' «* 

me relevant meeting member ,s now absent. ' W™*™ <° "«-'cate that 

s Anotner way of setting up a distributed meeting , s fn r 5 to ronv -„ „ w 

the aesred meet.ng part 1C1 pants. A Venue-cnen, cb.ect etrenceTo a /!n 9 ° b,eCf ! ° 

venue-c:,en, object to other worKstat.ons creates a SUnce 0 n e 6 . I Ve " ue - Server ob ' ect c *y"9 a 
ether w or, s!a „ons because ,„ the copying process t Ven" Vent TjZ\ T^"*' ° b,eCt °" (h0Se 
coject is preserved. e venue --'ent ooiect s reference to its Venue-server 

'0 There are different ways in which a Vpn*.nieni - 

™.t,«i. On ,pen,o, me Vem,e-cliem oo,e'ls th«° J2 B, ™a "!L | ^"" 8 - cte " t ' <° commence me 
« v. ;r en, o B ,e ? s9 n 0 . He,, Am', „ !S ; * ™ « Cn^ST " UMa ' M aM 

?o such as a network drive) This tile mav rh.« hi ° DOy dlSC for 0(her shared med,un1 

A new Wh.teboard ob,ect can also be created msioe a Venue by select.no the- "Cr Mf « a w. « , 

» :v=n ,:r ^:,?™ 60 r rrr ac= ~ ™— - 

.ha. shown ,n Figure 15, Whiteboard server ob.ect .again us.ng a process analogous to 

A J2ow - ,2 8 6 Sr 3 SCf8en °' 3 C " 9n, WOrkS,a "° n ' Mar,in ' S, rUnn ' ng He "' ett Pac ' a * N ^wave Software. 

a title bar 128 carrying the title "NewWave Office" 
^5 a menu tar 130 offering the following options: 
Action. Edit. Objects. View, Settings. Task and Help: 

a system menu box 1 32; 

size boxes 134 ana 1 36; 

a vertical scroll bar 138 with scroll arrows 140 and 142 and a scroll box 144- 
to a horizontal scroll bar 146 with scroll arrows 143 and 150 and a scroll box 152' 

fiand side represent work-related items: M e y 0 1 e erT 

-Preset Meeang- a Venue-client ob.ec. representing a reference to a Venu server ob.ect on the 

local server machine: 

"Des.gn Notes" a Whiteboard-cen, ob.ee. recreating a reference to a Wh,.eboard server 

object on the local server machine- 
•Design Pr.nc.ples- a NewWave document ob.ect fully ccnta.ned on the client workstation 
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Brier Description of the Drawings 
Figure 1 is a block diagram of a computer in accordance 

with the preferred embodiment of the present invention. 

Figures 2 and 2k show block diagrams which illustrate 

the relationship between objects, applications and data 

files in accordance with the preferred embodiment of the 

present invention. 

Figure 3 shows a plurality of objects linked in 

accordance with a preferred embodiment of the present 

i nventi on . 
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.isp-ay.ng :he message. Th, s ach.eved by cwking 0(1 tne „ ;on 230 and 

.ragging tne icon ,n,o the message (This „ an alternate metncd from the us* pe sL^ 0 ' 

procedure aescnoed w„h Terence t0 F, gu , M ,3-20 0 f Appendix a > The bar 2 2 abetd V rt V 

Figure 32 snows mat tne message new cor.ta.ns a r, Dy n f the Venue-irem !L t V 

224 , s then closed (F-gure 33) To send the m e «aa< "222 •. a , Z ! \ ' 6 meSS3ge w ' n00,v 

Th,s ca,ses a copy oUhe message. <L^t^ e^Zn^ ,7 ^ ^ ^ 234 

ceop.e on me astnbution 1,.,. The Out tL .^23 ^ ' 2" * '° * ' Wt '° the 

c 3 moon»Hs to enable these to be ^.t^ L^ ^ ^LZ HT™" °' 

the in T- ay ooie-t reprinted ov ,c 0n pn R eCeipl 31 the res °^'-' v e destinations. 

and m " u ,ated ^ .ne eop en, ? h T"' M ^ m-Mt9 * C ° mPCnemS S ° ^ theSe ^ De 
message and ,n,c ,^1 NewWav^ ? h** 9 "* VenUe ' CI:en ' ° D,eC * ° U ' c ' 

ooen «n„ r venue-c:,en, ob.ects to beam I c IZ . ? the tn ' ee "'"^ants 

snared ob,ec<s e g a Wh ,eoo d oblc L , ^ ^ the us * rs ™ °«»» 

telephone and .dec ^ r ^^^^ \^VXT^ " " ' n,eraCt ' n5 thf ° ugn ;h *" 
•s relayed to .he Whiteboard serve,ob )e c wh ^ C da . Z I Z T '° * Whlteooa '^" e "' 
client ob,ects of the changes ° °' he ' «' r «P°^"9 active Whiteboard- 
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Figure 73 shews a block d i a g r a c of the organization of 
KPOMF.CAT, a 3 y s t e a Tile included i r. the OMF shown in Figure 
12 . 

Figure 7 1 shows the relation between a global parent 
and global objects in accordance with the preferred 
eobediaent of the present invention. 

Figure 75 is a block diagraa which shows how systea 
files within the OMF shown in Figure 72 accesses data files 
and applications froc a cecory shown in Figure 1 . 

Figure "6 is a block diagram of the organization of the 
aesory s h : ■ w r. in Figure 7 5 - 

Figure 77 and Figure 73 show objects and links in 
accordance wi;n the preferred ezbedisent of the present 
invention. 

Figure 7? is a block diagraa of the organization of 
HPOMF.XSF, a system file included in the OMF shown in Figure 
72 • 

Figure 80 shows a view specification record in 
accordance with the preferred embodiment of the present 

invention . 

Figure 8i shows the use of a snapshot in accordance 
with a preferred embodiment of the present invention. 

Figure 82 shows the data path of a view when there is 
no snapshot, in accordance with a preferred embodiment of 
the present invention. 
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Figure U shews a series of objects serving as folders, 
as parents ,f objects containing data, i- accordance with a 
preferred e= bed i m- n t of the present invention. 

Figure 5 illustrates the screen display which results 
from linking of various objects in accordance with a 
preferred embcdi=ent of the present invention. 

Figure 6 shows the linking of objects in order to 
create the screen display shown in Figure 5. 

Figure 7 shews how three objects oay be linked together 
in ac:;r;i.-.:e with a preferred eabodiient of the present 
invention . 

Figure 8 and Figure 9 illustrate how an object may be 
copied in accordance with a ?r S rtrred embodiment of the 
present invention. 

Figure 10 and Figure 11 illustrate the copying of a 
public object in accordance to a preferred embodiment of the 
present invention. 

Figures 12 through Figure 71 show the appearance on a 
screen of a session in which a user manipulates objects in 
accordance with a preferred embodiment of the present 
Invention. Also shown are block diagrams. of how objects 
appearing to the user are linked In accordance to the 
preferred embodiment of the present invention. 

Figure 72 is a block diagram of an Object Management 
Facility (OMF) in accordance with the preferred embodiment 
of the present invention. 
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13, OMF 100 inform the application w.ich object the 
appliratic-r. should access for data. That object is then 
conaiderei to be active. An object is inactive when the 
application t.-.e object is associated with is not being run 
by cooputer 18, or when the application the object is 

asaociate^ with ia beina run bur i« « ~ * w . 

5 rjn ' Dut 13 no * being run with the 

data of that object. 

Active objects can communicate with each other using 
EeS5aSeS - ?Cr I? two instances of application 101 

are b.ir.g run by computer 12, one with the data of object 
202 and the other with the data of object 203, object 202 
an* object 203 are bcth active. Therefore object 202 say 
sen* a sessag, 2n tc object 20 3 . Similarly, if computer .8 
is running application 101 with the data of object 202, and 
is running appiicaticn 1C6 with the data of object 20^, 
object 202 and object 207 are both active. Therefore, 
object 202 may send a message 212 to object 207. 

Messages, such as message 211 an d 212 may be formatted 
to be sent and received by all types of objects. This 
allows for free communication between all active objects. 
This also allows new object types to be defined and added to 
the ,y 3t em without requiring that the existing object types- 
be updated to use the new type. 

ft 

Each object has associated with'^a set of data files. 
For instance, object 210 is shown to have associated with it 
a data file 22 i, a data file 222 and a data file 223- Data 
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Figure 8 ' 

e i s 

a Preferred 

Present invention. 



3 shews the i>'j e a t »■ nr , 

pat., of a V19w when ther 

snapshot, in accc.-dar.-e w t- 

w.w.. a „r B : e - — - eebodia-nt of the 



Description of the Preferred E»bodia.„t 
Figure 1 shows , ceBputer 1fl haying g . , ^ ^ 

keyboard : 9 and a aC use 20. A .flr^, Q , „ 

-or. .on of computer main 

oetrory 17 is shewn by a - a -_. u - , „ 

oy a., a., ww , to be within computer 18. 

Wit.nir. cssputer meao.-v sa'n - s ah , u „ 

■ -s show.- an object aanag-ien 

facility (CM") 105, an*pp"- a -'3P - o i , 

• ^r-.-a.^n oi, an application 1C2 

*° a " u:a:i " •« .»....«.. .... .»n.. ti ,„ „; 

and an application 105. 

" Ch ° f a??liCati:ns to 106 store data using 

objects. For instance, in Figu-e 2 . • 

•-SJ.e «;, appiicatton 101 i s 

shewn to have stored d a • a . , «. < 

J03. .= object 20. ana a „ O0 . tet 505 . S1 . lllplyi 

.PP11«,1„. ,. Jlct] „. ... e . 1 . l . 4 wlth , 
«».!. . Pplle . tlOB ar , eo „ 5l3e „ d „ t> ofject3 ^ en 

«»P.. =r t*. .... el .„. For 1 „ lt , n .. i „ 6Jeet 202 _ jo3i 

"5 ar, of ln . aaae 5las , 6ecauje each [s asaociatea 

.p Pll ... 10 „ ,„,. st011arly olJ>elt J07i 2os> ^ 

»-o .r. or th. .... el .„ beca . JJt „ ea la 1JJOeiitea >(tB 

'" liC ' UOn ' U «. .1... ... t». .... 
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chi lire.-, ar.i one or x?re parents. An object is not 
allowed to fceccae its own descsnder.t. 

In Figure 3 is shewn a r. object 20 1, an object 302, a r. 
object 303, an object 30U, an object 305, an object 306, an 
object 307, an object 303 and an object 309. Objects 301- 
309 have links with reference names which are numbers shown 
in parenthesis by each link. Object 301 has a link 310, 
with reference name "1", to object 302. Object 301 has a 
link 3ii, with reference r.ase "2", to object 303. Object 
.302 has a 1 i .-. k 3 1 2 , with reference nace "7", to object 30*. 
Object 3 C 2 has a link 313, with reference name "8", to 
object 305. Object 303 has a link 3i«, with reference name 
"1", to object 30c. Object 303 has a link 3 15, with 
reference r.ase U , to object 307. Object 30U has a link 
316, with reference name to object 308. Object 305 has 

a link 317, with reference r.ase "7", to object 303 . Object 
306 has a link 318, with reference nace "8", to object 309. 
Object 307 has a link 3 1 9 , with reference name "9", to 
object 306. Object 307 has a link 320, with reference name 
"13", to object 309. Object 308 has a link 321, wit h 
reference name to object 309. Object 308 has a link 

322, with reference name "3", to object 303. 

Object 301 is a parent of 302 and 303. Object 303 is a 
child of object 301 and of object 308. Each of objects 302- 
309 are descendents of object 301. Descendents of object 
303 are objects 306, 307 and 309 . Object 309 has for 
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in data files 22 i, 2 22 and 2 2 2 are • r a 'o-«^ uh *,. h 

• <= »i. * i oraat which ; a .? s « 

interpreted by application 105. 

Each otject ha 3 associated with it a list of 
prcpe-ties. EaC h property has a naa- and a value which aay 
be accessed by apecifyir.g the r.aae . Ia action, each cl 3s 
of objects has associated with it a list of properties that 
are co==on to all objects of that class. Tor instance, in 
Figure 2A, object 205 and application i 0 l are shown. Objec 
205 has associated with it a property 2 3 1, a property 232, 
and a property 233. Application 1S1 has associated with it 
a property 131, a property 132 and a proper ty 133. 

Property lists car. contain any number of properties. 
Each property value can be frca zero to 3 , 2762 bytes i r. 
length. Properties are used to store descriptive 
infection about objects and classes, such as naaes , 
consents and so on. 

Objects »ay have references to other objects. These 
references are called iin*,. LlBlca are dl rectlonal : one 
object is called the parent, the other the child. Each im* 
has a reference name which Is a number that la assigned by 
the parent object to identify each of 1 ts. chi idren . All of 
an object's children, its children's children, and 3 o 
collectively called that object's descendents. Similarly, 
an object's parents, it, parents' parents, and so on, are 
collectively called that object's ancestors. In the 
preferred e-sbodi.ent of the pres nt invention, an object 
which Day be manipulated by a user, can have zero or 10 re 



on are 



/ 

EP 0 497 022 A 1 



contains lir.es of text 5-, lir.es cf text 5 12. a graphics 
figure 51?, a graphics figure 5'" and spreadsheet data 515. 
As sh:wr. in Figure 6, text and formatting data is stored in 
ar. object 61 1, graphics data for graphics figure 513 is 
store- ir. a r. object 6i2, graphics data for graphics figure 
511 is stored in an object 613 and spreadsheet data 515 is 
stored in object 6 1 U . Links that are used to build coopound 
objects always hav e S o=e kir.d of data transfer associated 
with the link sr.d hence are called data links. In Figure 6 
is shown a data link 615, a data link 616 and a data link 
617. Ir. dc=u=ent 510, data froo object 6 1 2 , object 613 and 
object S 1 a sr e cerely displayed, therefore data link 6 ltt , 
data link St= and data link 616 are visual data links. In a 
visual data lir.k, the parent will send requests to its child 
to display data within the parent's window. 

In Figure 7, an object 70:, which contains data for a 
first spreadsheet, is linked through data link 70U to an 
object 702, which contains data for a second spreadsheet, 
and is linked through data link 705 to an object 703, which 
contains data for a third spreadsheet. The first 
spreadsheet uses data froo the second spreadsheet and from 
the third spreadsheet. Since the first spreadsheet does 
more than lerely display data froo the second and the third 
spreadsheets, data link 7CU and data link 705 are called 
data-passir.g data links. 

OMF 100 does the "bookke ping" wh n objects are copied 
or nailed. When an object Is copied, 0MF 100 makes copies 
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.»=..»,. .11 or „.«., ,„.,„. 0s , t;t ^ 

3S '- 3 "' »•« 305 .« 305. <M on . 
can d, n ,= le , Ils , lak , ,„„ <tlfit Unkj ^ 

. a.,, an ,, Jt „ :s aeletea , 0 „ r ,„ 

"""" ° 5J ' =t " d — »• M... „, efc . o6J « st 

"clal =1 n s ole . r st , ras , spaje „ j8elmi#a uitft ^ 

object . 

*°- va * -^s Purposes. r or 

f ' !4 '--« - «• ■'-= =r . bJ . ct .. Ts , 

9f "•'«•■• us " « f«:-r. ..r «. .»,.«. 

containing - a:a fsr UJ „ | 

va.ioua aspirations, or thi 
oa, t, , le , r folierj . f;sufe , sheu> ^ 

called f=: ier , 01 ). , r . oe .,„ „ 0J (l , 3o eiUea foia ^ 
*' "'" :t '= ! '*'" "»•« =03, an, an ...... ... 

<«i» .o.! . r . , se3 ., f8U . r< _ foldep (oi 

««.-.„ an , SJect U3e3 £0 cont>in da:a> ^ o6 ^ t 

contain data, ,„ 0SJect >0? , (o ^ . 

contain cat,, folae! . „„ .„ folJer ^ 
contain, an ,„,, UJ(J ^ _ ^ ^ ^ 

"o, us ,< l0 contal „ dJta folier tca containa ^ 

u.. d to contain „ata. .„ eject l0 
oata .no an ooj.ct «1 3 , usea to contain o.ta. 

* tor. Jopnisticat.d us. or a,,. .„ „. . 

Ainns i3 to construct 

compound objects. Top instance in Figure S , h« 

in ngure 5, a document 510 
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162 th.-c-jgf. a r.ew i in k :65a. Oijec: 16 U is a copy 
object Link l£ 3a is a copy 0 f link 162. 

In Figure 12 ihrsugh Figure 7:, it is 8hown n0H obJect3 
are displayed to a user or. asaitor Ift. i„ Figure 12 a 
"NewWave Office- desktop i 5 shewn to include icon, labelled 
as -File Drawer", "Waste Basket", -Diagnostic-, -Printers-, 
"Star- and -My Folder". A user (not shown) has .anlpulated 
a cursor 73i, using keyboard 19 or oouse 20, to select -My 
Fclder" . 

Figure 13 shews how the objects displayed on monitor 1U 
are iinke-. NewWave Office (shewn as an object 700) is the 
parent of "File Drawer- (shown as an object 701) through a 
iir.k 711, cr -Waste Basket" (shewn as an object 702) through 
a link 712, of "Diagnostic" (shown as an object 703) through 
a link 713, of -Printers- (shown as a , obJect 70U) througn , 
link 71!., of n Ky r older „ (3hcwn a3 an QbJect ?o5) thrQ(jgh a 

link 715 and of -Star" ( 3 how n as an object 706) through a 
link 716. 

In Figure 1U, the user, using cursor 781, has selected 

-Create a New...- ln a pull e<9wn Benu ?82> A3 a ptault of 

this selection a dialog box 779 appears a ? shown in Figure 
15. Using cursor 781, the user has highlighted the Icon 
"Layout- and using keyboard 19 has typed in the name -Paste 
Up- as a naoe for a new object to be created. Cursor 781 
now points to a region labelled "0K-. Once this region is 
selected, a new object titled -Paste Up- is created, as is 
shown in Figure 16. 
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of iata files associated with the object. If the ot)Ject 

68in5 " pi,c h3S also . tkta copies of th ( 

object's descer.de.nts, and builds links t9tween the flew 
otJe = : 2 to give the Rtw cocpcur , d object thf saae a . puctupt 
a a the original. 

For Lnstar.ee. Figure 8 shows object 3 08 , f roo Figure 3 
and the ascendents of object 303. When 0 MF aakes a copy o 
ot;ect 3 03 , OMF copies each of object 303-3 descendants and 
the links showr. in Figure 3. Figure 9 shews a copy of 

° b ' ,:t 30S " 0S -'= t 3033 is • copy of object 3 03. Object 
3C3a is a copy of object 3 C 3 . Object 306a is a copy of 
object 306. Object 30?a is a copy of object 307. Ooject 
309a is a copy of object 309. Link 3 2U is a copy of link 
321- Link 322a i3 a copy af nrr< Link 3ij)a ^ ^ ^ 

or link 3 K. Link 315a is a copy 0 f :in , 315 . Llnk3l8ais 

• copy of li„ k 3 iS. Link 319a is a copy of link 3 '9. Link 
32Ca is a copy of link 320. 

In the preferred ea: bod i me n t , the default behavior 
r.ault. in the copy of a parent's children when the parent 
13 copied. However, when a child 1, designated as "public- 
it ia not copied. Rather, a copy of the parent includes a 
link to the child. For Instance, in Figure ,0, a parent 
object 151 is to be copied. Parent object 161 is linked to 
a child object 162 through a link 16 3 . Child object 162 Is 
a Public object. As shown in Figure 11, copying of parent 
object 1ST results in new object l6>a being linked to object 
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I r. F ; g : j r e 2 3, using cursor 7 5 i , "Paste Up" (object 7 02 ) 
is shswr. being dragged to win^w 755. In Figure 2 a , the 
process is complete and "Paste Up" (object 703) is new ir. 
window »My Folder". In Figure 25, "Paste Up"; shown as 
object 703, is now a child of "My Folder" through link 728 . 

The user sets up multiple links by using the Share 
command. This command is an extension of the clipboard 
metaphor common, in software packages today for coving and 
copying data around the system. The clipboard is a special 
buTfer that the system uses to hold data that is in transit. 

Ir. one way, the Share command operates similarly to the 
Cut or Copy command described above. That is f using Share, 
Cut, or Ccpy f the user selects seme data first and then 
gives the Share command, which results in something being 
put on the clipboard. In the case of the Share command, 
however, what is put on the clipboard is neither the actual 
data nor a copy of the actual data. Instead, it is a link 
to the selected data. When this link is pasted, a permanent 
connection is made between the original data and the 
location of the Paste* Through use of OMF 100, this link is 
used by the involved applications to provide easy access to 
the original data (in its full application) and automatic 
updating when the original data is modified. 

In Figure 26, the NewWave Office window has been 
activated. "Paste Up" (object 707) has been selected, as 
evidenced by "Paste Up" (object 707) being in inverse video. 
Using cursor 7 8 1 , "Share" from menu 78 3 is selected. In 
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a copy 
n 
o r 



Ir. Figur, '7, "Paste Up" is shewn as an object 707 

links- as a child of NewWave ;rf<-e 

- . i . v e through a link 717. 

The basic clipboard operations are Cut, Copy, a ,d 

Paste. The user = ust select the data tha> is to h 

tna* ii to be aoved or 

C0S " 4 ' *" s 8lve •»»•' «• c.t =..,„ d „ e „. Copy 

CUt "« to t*. ellplclrj 

(d.X.-.l«f It fr„ tts 1 oc.t;,„,. Co „ ..„„ 

Of the S * 1 » C to ^ Ha** ~ - *. u 

ce. da. a or. the cupboard. The user BU3t the 

select tr.e location where he wants the data to be aoved 
ccpied to, , lv . th . ?aste C9XMnd . T , i3 coa=an4 copies 

th. extents of the clipboard to the selected location. 

In Figure 13 a user is shown to have selected "Paste 
UP". The selection is represented by the icon for » ?ast e 
UP" teing displayed using inverse video. With cursor 73,, 
th« user selects "Copy" fro* . pull down „„„ 7 g 3> ^ 
Fi^re i SA a Clipboard object 720 ls 3hown to be . paptf|t , f 
an object 70S through a 1 i R k 721 . 0bject ?o8( lf ^ copy ef 
object 707 ( "Paste Up- ) . 

As shown m Figure 19. next the user selects "Paste- 
fro* pun down «e^78 3 . The result, shown in Figure 20, l§ 
the addition of an object 708, pointed to. by cursor 78,, 
which i, a copy of the original -Paste Up" object 707. 

I" Figure 2,, the new object is shown as object 708 
linked as a child of NewWave Office through a link 718. 

in Figure 22, "My Folder", has been opened by double 
clicking the icon for "My Folder" using cursor 78,. The 
result is a new window 785 representing "My Folder". 
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21 



jC 



25 



J? 



spreadsheet could csuse a graph to be re-drawn, and updated 
as a figure in a docu=ent. Ar.d since a r. object can have 
cany parents, a single object can be used as -boiler plate" 
for any number of other objects. A change in the boiler 
Plate will t e reflected in all the object, which have links 
to it. Automated data transfer is illustrated in the 
following discussion. 

In Figure 3C, window ?35 for "My Folder" has been 
closed. In Figure 3', cursor ?8i is used to select "Create 
a New..." froc pull down cer.u 7 32 . As a result of this 
selection dialog box 7?9 appears as shown in Figure 32. 
Using c-.rsor 73!, the icon HPText has been highlighted and 

using keyboard l? the r.a->» "«an->-e ha » k««. \ ^ ■ 

«sn p .e iexv has been typed in 

as the r.ase for a new object to be created. Cursor 78 1 now 
points t: a region labelled "CK". Once this region is 
selected, a new object title! "Sa=ple Text" is created, as 
is shown in Figure 33. 

In Figure 3", "Sasple Text" (object 709) is shown to be 
a child of NewWave Office through a link 719. In Figure 3 * , 
since "My Folder" has been closed, "Paste Up" (object 708), 
link 728 and link 727 are not shown. However, these still 
exist, but are not currently visible to a user. 

In Figure 35, placing cursor 73 1 on the icon "Sasple 
Text" and double clicking a button on mouse 20 results in 
"Saaple Text" being opened. In Figure 36, an open window 
789 for "Sasple Text" is shown. 
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"Paste 'j p " object 707 a - ,- ,. ... 

Cu^r, a 1 1 n k 722. 



In Figure 27, v : - Jcw 7?5 ha3 b , 



'een activated . Frca a 
" BU 73 '' i! "»•«•«• «. r.,„ lt ; ,„ fltur . 

that "Paste Up" (ob'e^ ?n?i • 

NewWave Office window. r n r.- 2ure , = . , 

• -gure 25a, as a result of the 

Paste, "?as:« Co" < - ~ . • . _ 

LP is new show- to be both a child of 

Cliptca-. through i lak ?2 , an2 , c , Ud of „ My F3 , dep „ 

705 through a ' • k ~ ? ? T „ - . 

--^ Ir. Figure 29, showing j us; the 

interconnection of objects vis-tu * „ - * 

visile to the user, "Paste Up" 

(object 7C7) is ji-LT „ k 

a..-w„ to be a child of "My Folder- 705 

through lir.k 72 T . <;--^o -o a «^ „ „ , 

Pas.e up- (object 707) i3 shared, 

not copied, -Paste Up" (obi--* 

•» >"J-.- 7^.) reaains a child of 

NewWave Office through link 717. 

One key feature of data links is autooatec! data 

transfer. When a child object is open and the user changes 
a P.rt of it which is -shared out", then it »akes a call to 
OMF 100. OMF 100 checks if any of th . obJect , 3 papent3 
"care" about this particular change. If they care and if 
th.y are also open, OMF ,00 sends to the parents a .essage 
informing the. that new data is available. The parent can 
then send aessages to the child to produce or display the 

data. This feature a l i « ^ • * v ^ 

al.ows the user to establish coapound 

objects with coeplex data dependencies, and then have 
changes ,ade to any sub-part be auto.a ti ca 1 ly reflected in 
other parts. For exaople, changing a number in a 
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select ..:.c !ion . E:u „,. ,„ , , svj „ lrd3v 7n 

results in the data w < t - : n " <; - a - - / w , 

" Swar {ob - ,<c - 706) being changed 
'■-0. a star to an ellipse. * 3 , hown in Flgure ^ ^ 

data displayed in region 795 0 f window 7 91 . 

In Fig-jrs 52, cursor 73 1 i« used m n-r< 

usee to define a region 797 



in window 7$:. Ir. Figure 53, cursor 78 



is used to select a 
selection "Create a ir pull dcwR Benu ^ ^ 

result or t, is Election dialog 0 , x 799 appear, in Figure 

"" DialC$ bCX 7 " C — in » ror the two classes o' 

objects available which are able to dis P la/data in region 
797 or window 79^. .sing cursor 78*. the icon "HP Shape" 

been hi ^li S hted. Using keyboard i 9 the „, le " Ne w 
Sh4?e " b6en in » na.e for a new object to be 

created. Cursor 73! now points to a regions labelled -OK".. 
Once this region is selected, a new object titled "New 
Sfcape" is created. Data for l||B Sfc , p .. lf dlaplayed in 
region 797 of window 79 , as ls 3nown ln Flgure ^ ^ 
Fi S ure 56, .,.w 5hape ., (objfict ^ ^ ^ ^ ^ & ^ 

of "Paste Up- (object 707) through a link 760. 

Ia Figure 57 a window 800 for "M-u <?h a „.» 

New Shape" was opened by 

Placing cursor 78 1 over region 797 of window 791 and 
clicking twice on a button on B ouse 20. m Figure 5 8, 
cursor 78 1 i3 U5e d to select the selection "Triangle" fro. a 
Pull down E enu 801. The result, as shown in Figure 59, is 
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- Fis.re r a w ; .-.- = w 7 9 , for „ ?aste ^ 

h " CP,S,d by d3 ' j61S cli = ^« - tr.e icon. To, "Pane 

UP"- I" Figure 33, u,i„ s Cursor 7 9 i, controlled by mouse 
23, a por.ion 7 90 of t,e text of "Sample Text" has been 
selected. The portion in inverse video stating "Mew Wave 
Office environment" is portion 7?0. 

I" Figure 39, cursor 78, is used to select the 

selection "^;^» - a « . , i i ^ 

-r.*._ ilt a pull dowr. menu 7 Q 2 t« r* 

nu In Figure <*0 f 

an area 79 3 in window 79 1 is sei-^f.* 

* se.ecte* using cursor 78i. J r 

Figure U 1 , a selection "Paste" < s r 

* s selected fro© a pull down 

" M W «""•' *« 'U«r. ... .,.. pu T ,„. ls 

" " ?aS ^ •« Ol.Pl.y.d text 7,0 i, 

displayed in "Paste U o " u'r^rj ■* a i t 

P w -ndo^ «91. In Figure ft3 "Saople 

Tex:- (object 7 C 9 I • s s ■ ► ~ 

- s to be a child of "Paste Up" 

Cobjec, 707) through , link 72 ^ Ifl u ^ dispiayed 

text 790 is shown in gray because "Star" window 78 9 l3 open 

In Figure *U t u <.^ u , Q ^ . 

. 5. a. w.ndow 789 is closed so displayed text 

790 is clearly displayed. 

I" Figure U 5 , a region 795 of window 791 is selected 
u.in, cursor 78!. Figure „ 3hQW3 CUf . 3or ^ ^ 
icon "Star" into region 795 of window 791. 

in Figure U7, data from "Star" (object 706) i 3 now 
Splayed in region 795 of window 791. As may be seen in 
Figure ,8, "Star" (object 706) is now a child of "Paste Up- 
(object 707) through a link 726. 

In Figure ft 9 f a user has placed cursor 781 over region 
795 of window 791 and double clicked a button on mouse 20. 
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!»«:»<■. «. d.t. ld.«m c .«u. nu. 5e .- „... to „„, 

child 709. 

t» M.-r. .0. area 753 ln uinacu „, ls aeiectea ^ 

» P... do„„ .... „. uslng curJop ^ poUt 

Parent olJ « t 707 Bp>) reguejta ow iM ^ ^ ^ 

-"In. hl . tn, „ rent , f , Qn cUp6oapd ^ ^ 

specification record far i^I'tL . 

•cord for th. t b.t«.,„ ellooo.rd 720 , „d child 

"9 1. copl.d ror lln „ 7J , 6 , (ut<n pjr€n{ ^ ^ ^ 

I- '3 -S..PU t .„. (osJ . ee 7M) 1§ shoun ^ ^ ^ 

•"IK of .,.„. Up . (06J , ct 7 „ 7) tSrousn ^ 

ri«u... t .„ 790 13 dl3pl , ye<1 in 

Bp . w:r , ow 751 . Ir , cco>pUjnlns thlj> piptnt o6j<:t 

"J... t-.«m.« », for ^ 

t.l. U. k into . lo c.tlo„ .p.clfl.d „ pent „ Jeet 
"T. 0H F ,0, t.K., „. „ 3s , se fro . p , rtnt 70?i iaaj 

ld..tl,l..„. r „, Jpeclflcition 

-cord for H„« T „, a . llyerj ^ ^ ^ ^ 

™ dl ' PU " "» '« «. .P..l«.d loc.tlon, i„ 

«hl. = ». , r «, 793 . Th« «... of th . froj 

707 " 0HF '»» " Olid 70, 13 -DISUAT.mW, 
'""" r 1". «PP«ndlx B, .tt.eh.d h.reto. 

AnotS.r «.,,.„ ■ P » IHT.S L AV E ■ , .1,. described In 
•PP.ndi, B. ... 6e whs „ lt 13 Sea;red ^ prtat djt> ^ 
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:n •"itlon. Parent 707 Eay S end a - CE7 sp „ -# , 

«wjec. 709. In a "GET STZF" 

- IZE *e 33a ge, parent objec 

lienUfi - — rj9a „ a lMlc , e „ 

....... f „. p . r .„ e 707 , tBt diti l4tllllfloii - ieii - 

parent 707 the air- „# ► 

of the portion of the 3 pecifi e d .re. 

that child 70Q uam-* 

—07 ,o ..,„,,„. „,,.„ r , aeryta ^ 

r; id 759 — — — ... .... 

reSl0 '> 'P'Clfl.O by p.r.nt 707. 

.«1,. BJ .«. B0tlflt . 0HF „.«,.« tntp . 6 _ 

' «.»«. 1= <„. 0(J .„. ,„ , xiipi 

above, i n Fig ure m 7 . . 

« "T, data from -star- (object 706) now 
delayed in region ?95 

" ' And ' a « «y be seen 

in Figure U 8 , "Star- ( object 706) 

/ i.a a cniid of -Paste Up" 
(object 707) through a link 72« « 

Unk 726. Slnce data i 3 being pa 33ed 

WhlCh * view 3P eoifica t ion. 

I" "««r. «9. the .ethod for changing data in chi ld 

object 706 i 3 shown * 

». ™.» I. »». o Penlns ,„ a 4l3pUy of . Jiir . (MjMe 756) 
- • 7,6. Uslns .„,,„ 7 „ (o 3e:eet ^ 
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Sine, .„.«, 67 , t , , r3 . Ssri tne . e ^ ^ ^ 

tn.r.f.r. t.,. thrt , elts „.,„,„ 3u6co , u „„ 7J0 uouU ^ 

"0C0" . 

m r: s . Jr « 78 , 00Je=t 676 lf a aocujent tM ^ ^ ^ 
n» k 67, . „ arent of a „ o6>ct throusn ^ 

O^ect 67 7 has . tag .... Llnk ,„ >t t referenc< 

o»j,= t 67S „ as . t , f or „,,._ l1b|< ^ 

reference name "3", 

I" «I-r. 79. an entry 737 Unk anaun t 

' !,m 7t " 1S ' l " '3. or entry T37 ,„,,., ls th 

».r«, t.« !n „ Ijon 7J2 lt the cni;a 

.«« in =ol ua „ 73 3 „ ts « refePe „ ce „,„, 

"6 i. . «.„..„, .„„ a!3u „ tng t „ ere la a aajociatec| 
-it. U.. 679, tb . three blt , „ ithlf> 3u6colu , n 73J contjin 
«• t» r .. m , .,, 0 . a „ a ,„ try n3 ls , viey apaclneation 



record 



Si.il.rly. an entry 735 describe, link 630 ,hown ln 

FlgUre Thit l3 ' ln col -« 731 or entry 739 there i, the 

Parent tag -i 7 ». r„ colu.n 732 there 1 3 the chil< tag - 2 l- 
•»d in colu.n 7 33 there i. the reference na.e - 3 ". A33UBlng 
there 1, , view associated with Un* 680,. the three bit, 
-Ithln subcoluxn 7 3 U contain the three bit, "110" and entry 
7*0 1, a view specification record. 

I" Figure 80. view specification r core 710 i. shown to 
incite a rieL* 7*1 whlch contain , . dat . l<Ul|tl fl „ tlOB fop 
view, a fieii 7U 2 which in< < icate9 wh . thtr t|iip> ^ & 
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• lacelUntojs 1 n f o r=a t ! on auou: t.1. »--„ „ , 

iC v - e w . 4 ^ ^ data 

ldentiflCatl3R nUS& - i3 ^ th. child o bj ,ct or the 

link, to det.r.ir.. what data is 3ent through thf lin ^ 

FU ' JreS 37 " " 2 » h " th « ••t.bli,h..„t or a link with 

• view. A3 ha3 been dl3CU83ed before> ^ ^ 

791 for . P ., t . 0p . (ebJect 70?) opened ^ 

cubing on the icon ror - P „ t . 0p .. In Flgupe ^ 

CUn0r 781 ' by »ou 3 e 20, portion 7 9 0 or the text 

of "Saaple Text" ha 3 beer, .elected. The portion in tnver3e 
Vid8 ° Stating " N8W ^ e.nv ironoent . l3 portlen 79Qi 

I" Figure 39, curaor 78 1 i 3 U3ed to aeiect the 
selection "Share" in a pull down fflenu ^ . ^ 

selected, child object 709 ("Saaple Text") create, a data 
identification number which identifie, portion 790 or the 
text to child object 7C 9 . Child object 709 alao c 1U3ej OMF 
"0 to put a u„ W t0 chiid obJect 70g on cllpboap<J 72Q __ 

Child object 709 co a .unicate 3 to OMF 100 through coounand 3 et 
forth ir. Appendix B , attached hereto-. Child object 709 
alac inror., OMF ,00 what data identification nu.ber i, 
— ecl.t.d with the new Unk between the child 709 and 
clipboard 720. if there lf , 9nap3het a8S0Clated ^ ^ 
link, child 709 will al 9 o infor. OMF 100 if there i, a 
3na P3 hot a 33 ociated with the link. Snapahota are di 3 cu 33 ed 
-ore rully below. As . Pe3 . Jlt QHF 1QQ ^ ^ ^ ^ ^ 

OMF . X R F 603 ror a link between clipboard 720 and child 
object 709. The view apeoi rication record ror the link will 
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V S_TEX7DISJCL0C 



^.INITIALIZED 



20 



25 



30 



25 



VS.VIEWCLASS 



40 



all 



The 



File position in Hs>0M=" P*P 
r e n x e ; e f 32 eh,. r 

data ID is located. 
ll L J =onta in3 2er0 ir no 
textual data Z 0 ha 3 been 
Joined by th . child. The 
J?" 0rdef * bit, of the 

f ile Position are always 
" ro and thu 3 not 

The „ exadeclaal nu.ber OFFF 

indicates which bits are 
U9ed fop this bit field. 

Set if the view 

initialized. i f elt 
inforaatlon in the view 
specification is tero. 
hexadeci.al nuaber 0000 
00 10 is a aas* which 
indicates which bits are 
used for this bit field. 

Reserved fop future 
expansion. The hexadeciaa' 

which indicates which bits 
are used for this bit 

i i e i a . 

Specifies the view class 
the child assigned to the 
new. The view cU ss 
de ines what view aethods 
are available to the 
parent. The hexadeciaal 
nuaber 0000 0007 Is a aask 
which Indicates which bits 
are used for this bit 
field . 



r°r ........ i. , lt „. 77 , 06Ject „, ti m 

trough a link 67U an* * 

an. a parent of an object 673 through a 

link 675. Ob<#rf fi^o w 

°>.ect 6,2 has . tag of -, 2 -. Llnk 6?i| a3 a 

reference naae - 1 - . obie-* 671 

073 has a tag of "19-. L i.ik 



/ 
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P".«t .bj«„ „.„„,., oeB , r ptr#Blt Bay ^ t uni( ^ 

«« reference „„. e.cn reference „„, 

unique for ,, c „ p , r .„ t _ 

fisur, 79 ehov, . bloel< dll8r „ of HPOHF.XBf 603. 

•r tr., ,. r . nt for elch llnk . Coluon 7J2 conesinj ^ s ^ 

t». .Ml< for each Un„. e .lu« 73 3 contain, tn, r , rerence 

name for each link. The fi- 9 - th r.. *< » 

ri-3w three bit positions 0 f coluan 

7 3 3 , shown i„ Figure 7g a3 3ut . coluan ^ 

a view specification file record Is present (.„ ff .> whether 
"0 view specification file record follow, (-000-) or whetre- 
«. lin, 1 s tetween is a l ink froa th . glQbal ^ ^ ^ 
global object ( " 1 00" ) . 

A3 ../ ». ,..„. „. ry 735 la ,„ , ntrr <<ierlStj 

"try 735 tn.r. 13 „,„, tag ^ eoiu _ n ^ 

is the child ta« "12" a « « 

w and In column 733 there is the 

reference .... s .„ e . 06Ject <?> ^ ? ^ ^ 

« n«, therefor. tB . thr „ Mt , „ Uhln auBcoiutn 



be "000" . 



Sl.tlarly, entry 736 i. ,„ , ntr) , „ nun Unk 
«T5 .noun In fl 8ur , 77. Tn.t t „ ln 03luo „ ,„ „ ^ ?JJ 

•Mid ln eo , UBr 7 3 3 tee . t la tft# r ference ^ 



/ 
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'5 



20 



25 



30 



-0 



record cannot be identified by the content within a view 
specification file record. HPOHF.XRF is increased in size 
16K bytes at a -time. A newly allocated portion of HPOMF. XRF 
is filled with zeros. File records within HPOMF. XFF which 
are free or which define a link have the following fields 
listed in Table 5: 

Table 5 

ParentTag Contains the tag ( HPOMF .CAT 

record number) of the parent 
object of this link. If this 
field is 0, then this record 
does not define a link and is 
free . 

ChildTa * Contains the tag of the child 

object of this link. If 
ParentTag in this record is 0, 
and this field is also 0 f then 
no record beyond this record in 
HPOMF .X RF defines a link. 

RefNarae Contains the reference name that 

the parent has assigned to the 
link. This field is meaningless 
if ParentTag or ChildTag is 
zero. Otherwise, if the top 
three bits of this value are 
110, the next record in the file 
is a view specification. 

File records within HPOMF . X RF which are view 
specification file records have the following fields listed 
in Table 5A: 



50 



55 



/ 
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Table 5A 



Da '.aid 



Contains the value 
child has assigned 
the part of itself 
viewed through the 



that the 
to identify 
that is bei 
link. 



Snapshot 



Contains the tag ( HPOMF . CAT 
record nuaber) of the object 
-Jich is the views snapshot 
if zero, the view has no 
snapshot. For further 

bilow 3310 " ° f 3napsh0t *. see 



Mlsc 



Composed of several 
described below: 



bit fields 



VS_NSWDATASET 



VS_N£ WD ATA ANNOUNCED 



VS_SNAPSHOTOLD 



VS_WANTMESSACES 



Set if child has told 0M* 
that new data is available 
but has not been announced 
to the parent. The 
hexadecimal number 8000 
0000 is a mask which 
Indicates which bits are 
used for this bit field. 

Set if child has told 0MF 
to announce new data to 
parent, but parent was 
inactive and was not 
notified. The hexadecimal 
number HO00 0000 is a mask 
which indicates which bits 
are used for this bit 
field . 

Set if child has told OMF 
that the view's snapshot is 
out-of-date. The 
hexadecimal nuaber 2000 
0000 is a, mask which 
indicates which bits are 
used for this bit field. 

Set if child has told 0M* 
that it wants to process 
view messages when snapshot 
is out-of-date. The 
hexadecimal number 1000 
0000 is a mask which 
indicates whicr. bits are 
used for this bit field. 
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Table U 

, if thi * record defines 
an installed class, otherwise 
this record is free and this 
rield is the record nuaber of 
the next free record, or -0" if 
tjere are no .ore free records. 
If the record is free, none of 
the other fields in the record 
1 s aeani ngf ul . 

ModuleFtleName Soeeiri., 

apeciri.es the naae of the 

application associated with 
objects of this class as a null- 
terminated string. 

PPOPertieS Specifies the nuaber of 

properties, the length of the 
property naaes and the location 
in HPOMF.PFP of the object's 
properties. See the description 
of HPOMF.PRP below for further 
definition of the structure of 
this field. 

I" Figure 75, the relationship of HPOMF.CAT and 
HPOMF.CLS is shown. Within each object entry within 
HPOMF.CAT, the record nuaber, which is an object', tag, 
-rves as an Identifier 6 50 of data files in a .ass storage 
-eaory i 7 0 associated with the object. The field 
-Typelnciass" serves as an identifier 651 of the class entry 
in HPOMF.CLS. which identifies the class of each object. 
Within each class entry in HPOMF.CLS, the. field 
"ModuleFileNaxe" serves as an identifier 652 of the 
application file in aass storage aeaory ,70 which is 
associated with the class. 

I" Figure 76, the organization of a portion of aass 
storage aeaory 170 i, shown. A root directory 660 contains 
Pointer, to an HPNWDATA directory 66, and HPNWPROC directory 
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" !,1;,:;S " 6 , .rr,,, 66,. „„„„ 

= . p !u .-u t , or „Pc«r^ « lrMterl .., P , 5r ., ente , ty 

«»r.«.ri.. 6 6J , 663 , 66., 66, .„« 666 . In 

"—on., , Pe 3t0Pta da:a fll „ „ a „ ljted uith otjeetj 

«. ■«.«■ i. hpo*,,,, ,„ . „„. <1(lt> lfidui 

h ""«'" 1 - HP0HP«. dlr . etopy ,„ , 

P.r tl eul. ro6J . et . ..... ftI „ ,. P . p . rtleul . p ^ 

t,e „P0Kr a « olrecCory „„ lch „ M a . aad „ ^ 
.^.1 to „. tag f0P the aSjMt , ivia€i ^ ^ inte ^_ 

..... firt, f .. r . „ P0 «rc ad , lr . etop , 

T. ..on., 6y ... nus9ers _ >-f> djt> ^ ^ 

«- r,r,„ ....„„,„, xxxxxxxx . la >n disit 

l " 4Us »"•<•«•■» «... -HI- , P , . P . fePenoe 

chosen b y the .pplie.tlon. 

Sy.f. HI. 603, HPOHr.X.F I, , x „ P . f , PP , a t , 
'»»«,. m . ni « , of tu ^ Uoka ^ 

.»««. It 1. P . C0P , o Pi .„t.o. 6ut a „, „, h , v . , 

•' ™' E *" ». ««.r fr„. .,«.„... 

Previous record to spec«fv *aaa+< 

spec.ry additional view specification 

««»m .p.oifu.tio.,, , r . 

«.»« vl.» .,. eifl8 . tl011 fll , r , = 3pda> , t „ lflMtijn 
«1« «.fl„.. .„.„„, u , k; yieB , p „ lflMtt4n 



/ 
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. e 



1 F i rstFreeEr. trv 



Ty pel nC lass 



SysCatFiacs 



properties 



fast props 



if this record d e : 



ir,es 



Is " - 1 " 

an object, otherwise this recori 
is free and this field is the 
record nucber of the next free 
record, or n 0 " if there are no 
core free records. If the 
record is free, none of the 
other fields in the record is 
meaningful . 



S peci f i 
object. 



s the class of this 
This is the nun be r of 
the record in HPOMF.CLS that 
indicates to which class the 
object belongs (see discussion 
of class above). 

Specifies if the object is 
global if the bit masked by the 
r.urrber 20 ( h e xad eci sa 1 ) is set 
in this byte. In the preferred 
embodiment all other bit 
positions cjst contain n 0" and 
are not used. 

Specifies the nuaber of 
properties, the length of the 
property races and the location 
in HPOMF.PR? of the object's 
properties. See the description 
of HP OMF.PRP below for further 



definition 
this field 



of the structure of 



Certain object properties, such 
as name, are so heavily accessed 
that they are stored directly in 
this field, rather than 
indirectly in # the properties 
file. Properties stored in this 
field are called "fast 
prope r ti es . " 



System file 602, HPOMF.CLS is also referred- to as 
SYSCLASS. This system file is a list of all installed 
classes in the system. It is record oriented. The first 
record, numbered 0, is a header which contains various 
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20 



25 



JO 



signatures (see above) ani is use; to aar.age a list of free 
reco-s. All ether records either define an installed class 
or are free. m tr.e preferred esbodisent HPOMF.CIS can grow 
dynacically, but cannot shrink. 

Each file record in HPOMF.CLS is thirty-two bytes in 
length. HPOMF.CLS file record 0 (tne header) contains the 
following fields listed in Table 3: 

Table 3 

lFi.-st.-.-eeEntry Contains the record nusber of 

the first free record in 
HPCMr.CLS, or - C ■• if there are 
no free records. 



Fi leld 



Contains the null terminated 
string "HPOMF.CLS" 



Version Contains the file format version 

nua be r . 

IMaxSecortfMuefcer Contains the number of the 

highest record ever allocated 
Troa within HPOMF.CLS (this 
highest record nay or may not be 
fre e ) . 



35 



JO 



Table u, below, contains the fields for file records in 
HPOMF.CLS for file records other than file record 0: 



J5 



50 



55 
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2$ 



20 



° th * r Pre « r " S r ' Ja " ; " an "•»«'" '•• Sy.t.. ,„., 50,-60; 
" rv * " 1 tase "« »'•»".. :»f.r.,ti„. 

They lr ,ro ri[atlor a5iu: eiJ . et propertie , auc!) as 

-■=« c iaS! .. e!l is UBa: ls th , naoe of 

s/.--.= fti.. so.-sor ,r., 1S( i„,. r „ llall a6cut clajjes Qf 

objects such as what a ~ c 1 i ea * i < 

" pUCJ - 15n 13 associated with each 

class or objects, what icon represents objects of a 
PTticul..- class an, lists or what message, (such a3 th01 . 
3n = wr. m Fi gJre 2) can te processed by objects of a 
■ P.rtlcul.r class. System riles 60,-507 also contain 
iaf ° r = ati3n °° U6 UnkS >•*"••« P—r.t .„ d child objects 
mcludin. a list or parents and reference „a oeS of each lin, 
fro. a Parent Tor each object; a list or children and 
reference „..„ or each llRlt to a child Tor each object; and 
additional i.,for..tio„ to = anage da£ . <xc , ange ^ 

links. Additionally, ayat-a fim « n , 

x---a ..lea 601-607 contain general 

information such as what files are installed in the 
operating syate. Tor each class that is installed, and what 
objects have revested auto.atlc restart when the OHP ,00 is 



-0 



restarted. 



J5 



in t„. pr.r.rr.d ..b.dl..„ of lB . Pre „ nt Lnr , ntlm 

.r.t.. rii. <„ r . f . rr#d t0 „ POHF . c<Ti 3y3tt> 

1» r.r.rr.. to „ HPOHr.CLS. .„,.. flle 6o , ^ 

» K ? o«r.x B r, 3yat „ fll . 60U la referrea to ^ H POMP . PRP , 
.r.t.. rii, 605 t . referrei to „ H . 0Mr . IHS> ayjtea fue 

i> r.r..-.-., to „ HP 0MF . SDF .« „„.„ fll . 6o7 , a rfftrr fl 



C 0 
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tnat a triangle Is r.jw display-" b-i-H «„ • , 

Owth in window Soc anc i- 

region 79 7 of wmdaw - ? i . 

In Tigure 60, w in ,, w 900 ., as b .. a cl „, tf . lfl 

6! * " N ' eW Shi?e " iS 3el -'-^ ^ Pacing cursor 78< over 

r,,lM 7 ° f Wir - d ° W 7 96 ' 3nd Cli = ^S a fc.tton on aouse 20 
I" figure 52, cursor 75, is used to „ l-et ^ 

froa pull tfown cenu 79*. r n F : ffura 

• a Figure 63, cursor 78 1 i3 U3 ec3 

to sele:t a recin^ q^j . r 

. In Figure 6 k , cursor 

i. «... ..,«„.„ , roo pui! e _ oenu 

SS *'-*" " t " •»« ".P- *lM „.«.,.« in 

ft,: " 7 " l " •■•«'-•" 805 ° f 79, . „ rigur . 56 , 

"New Shape" (object 7 50 ) is 3 ^u„ * „ >, 

is s..cwn to have an additional link 

770, fro- its parer^ "Sas»» <• „ » / w- 

^a.cr. . . as.e 'jp" (object 707). 

t« fl.ur. 67. :97 ha , ,„„ jeltttea ujins 

»»-. Cr.., 78, is lh . n usel „ l#ei ^ ^ 

P"ll «... 7,1. TS . r.,„i e . „ ..„ ,„ rifup , lM 

t»« r esi o„ ,3, „„ ceen re „ ov „ froo wind ^ ?9i _ ta ^ 

«». .ur,.r 7.. I, „..„ t . select ^ ^ 

„ B „ 783 . T». ,.. ultl snown lB rigur , 70 _ tj ^ 
for -New ,„.,... psl „ M t „ „ y curjop ^ ib fisu ^ ^ 

■«.« sh.p. «. bJ .„ 7501 is 3h0v „ to nou (> a oBtu ^ 

0ffl " '<">'•« '00). th r, u5h . llnk ?80 . 
in ri.ur. 71, OHF ,00 ls to contal „ 

files: systeo file 601, system fi, tn-> 

. systeo r.le 602, aystea file 603, 

aystea file 60«, system fti. fin? . . 

. systea 4 n« 605, systea file 606 and systea 

file 607. QHT Interface 599 serv«. «« . » , 

serv «3 as interface of OMF to 
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* leUl o:J? '-" : ' i! ' «••««•« .»j.et. a : -^cu S , 

f:,u:! 7t "■' •»»«.. t>. „„.». r ef 

«.»riiur. tl . B . «„ y o6J . et ln eh , !yj ._„ can refer ^ a 

810131 °' U '--- "V»"»« r.f.r.„,. „.„•„ lh . u „ k t0 

810531 f". the slob.: parent. 

A3 oay be seen frss Fisu-e -i #> - , 

r. 6 u.e ,3, f lie recordj in 

H ? 0 M F . CAT are numbered consecutively T h.«. 

^-uu^ve.y. These numbers serve 

as tags, which identify each object. 

Ih the preferred eitjii'ien" ->r „ 

---c.a.a. o. the present invention, 

each record is 129 bvt*< i- 

*o Dytes i.. xength. "he fields fop fUe 

record 0 are listed in Table 1 below: 



"able i 



IFirstFreeEntry Contains the record number of 

the first free record in 
HPOMF.CAT, or -0" if there are 
no f re e reco rd s . 



F i 1 e I d r ► • 

Contains the null terminated 
string " HP OMF .CAT". This serves 
as a signature. 

Version r .. • 

Contains the file format version 
number, which also serves as a 
signature . 

lMaxRecordMumber r „.,.. . 

Contains the number of the 

highest record, ever allocated 
from within HP OMF .CAT (this 
highest record may or may not be 
f ree ) . 

Table 2, below, contains the fields for file records in 
H P OMF . C A T for file records other than file record 0: 
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-Ptior. of each systea rile is 



now given 



System file 60i, KFCMF.CA* ; « 

v -"*' iS a - so referred to as 

SYSCA?. HPOHF.CAT is a catalog of ,n . , 

-=5 or a., the existing objects 

in the syste=. :„ Figure 7^ iip^ur p.- • 

ft"re mpo.m.-.CAj is shewn to be 

-.«.« ..-!.««. , ? :, ? . :ir . plllr , lllf of f ., e 
ai^c,,, «, 0 „r.e«T »....!„ ..„, nu 

««.!.,, «„.*„.. .„ t . , se2 t . . u „ of 

free file records. a s-*na*n~- • 

s.gnawure .3 so 0 - known value which if 

Present indicates that the i, 

.i-e is net corrupted. File 

record t through f-l# r * ^« ^ fl 

- a--itional file records 

(not shown) either dpf-n* , « 

define an exiting object, or are free. 

in the p.-eferrei e = i = iiieni H?OK? .CAT can gr0 w dynaaicaliy, 
* = *ore file records . p . ^ 

File record , defines a special object called the 
Slobal parent. The global parent ha3 , ^ dlff-p>ot ^ 
every other object, and oay be regarded a, a "p Seudo - 
°>Ject. Figure 7« sh OW3 th . global pap-Bt tQ ^ ^ 

or global object 250 through liBlt 26o , gl?bal object ^ 
— ugh link 261( gUbal ebJect 25? throuih giofeai 

object 253 though li„* 2 6 3 , g l0 bal object 2 5 U though i iBlc 
264 an, giobal object 255 through u nk 265 , a3 3nown . 
Global object, 250-255 are also within HPOHF.CAT. Each 
global object 250-255 .ay be a parent of one or .ore object, 
in HPOHF.CAT. Each object in HPOHF.CAT which is not a 
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1" a ..-« wir.dow 7 9 7 rtsults in th. 

n the dat * within 

*» in Figure 51 , t „ 

" * bo tl. in a , t , 

»m S o. 79,. esl ° n 795 ° f 

CMXd .„ ct m ..„.,,,.„., thl , en>nse ^ _ 
— » OH. ,00 «... .... .„. B1 . tM _ ^ 

Identidcatlc nuiber. I' 

1. not .«!,., 0H , , 00 „ t) th> 

»'•»« .„g„ , arent obJect _ taen 

" «. „r.n, . bJ . ct 0MF , 00b11i s<os ^ 

»'»»!.. 

" »»" „„. „ ,„,„„„ 

' "' rn tn .„ .... 

PT.« «J..t TOT t . latt ,. , ,. ( „„ requea[ed t ^ ^ ^ 

Ascription of the View Spec«'ic.ff„ 

speculations are found la 

Appendixes B, C and 0. 

T,e advantage or the present mention l9 that parert 
707 1. . bl . t0 COflBunicate ^^^^ objMt7M ■ 

— > OMr ,00, without parent o^ect 7C7 or ohlld ob1ect 
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«-e Identity or any other detail, ,k 

caila about each 

o^er. The parent obje" 

re^e-er^e tne llak U3lng only ^ 

llrk , Chlld 0b ^' ^ntifies the 

ll " k ' J3lng J U3t "e data i der.t -i cat 1 on „ s 

nup 1nr c .. .cation number of the link. 

UMF 1 00 does a 1 i ♦> k 

' a * X the translation and Identifier, 
1( ia «ntirication of which 

ii. .ie s and which objects ar- « „ , 

«wjccca are involved. 

...... .... Ia ; lM ptfwprt 

" P0HF -"' """" '» «. «... 



Table 6 



DirDi skLoc 



nProps 



PoolS i ze 



Contains the position (byte 
off»tt) within HPOMF.PRP m 
Property u 9t director" th * 

Contains the number of 

T P h r iTi r 3 U t 4 : e ln "•"•'■ir n.t. 

"--n^y^r" - 

described below. y 

a nmi * r "r* rz y Hat, including 
Jl-ctory nace pool docrT^' 



for each object and for eac* e i,. 

eac. class, at the DirDiskLoc 
Position ia tne HPOMF.PR? f t , , t 

that n Property direct ry for 

that object or that class tk. h, 

'• The ^rectory has two najor 



/ 
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;;;;; a ;;:::;: cr — r - ••<» — ... 



Table 7 



Valuelen 
Val ueDl skLoc 



Specifie, tht length in bytes 0 f 



CacheOf f se! 



H?SSJ P03ltl °« Within 

HPOHF.PRp C f tht val 

associated propert 7 . if * 
ValueLen is 2eP0 , this l3 ala „ 

stored anywhere. 
This field i, only used at run 

Immediately fo'iown. *. w 

' l °- l0W - nS the -n^y array is tB . naae po<jl> 

a portion of HP0!-r prp - 

O.-.PHP contain, the nul 1- t.r.m, t . d naaes 

or properties in tht pro?e 

> * vnc aaae order as the 

user consents, d ate an „ M „. . 

» « - e an- time of ereaMnn 

"• lon i the user who 

created the object mt» r 

jecw, etc. For more information on 

Properties, ,ee Appendix D. 

- -oh,,,, „.„ la . ,„ 6yt , ei ^ p ^ 5ontroi> J 
„. flril , 0JU plf „ of Hpo(ip _ psp _ ^ 
» 'r... ». x„ t „. «... ,.,„ 10 «, t , t , ly folUu ts# 

significant bit e ' * a ^k 

o. each word used first. Thus, bits 1 5 

through 0 of the f**»«# 

the f.rst word of the bitmap control the 

allocation of pages 0 through 15 of the 

cne file, respectively. 



/ 
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When storage in the first ioju 

St pa «* 3 insufficient, a 

second bitmap i, added to the *n, , al ,„ « 

• i-e .ollowing page 10?3< 

This bitmap controls the ailoca-cr n * 

•oca. .en of pages 102* through 
20"7, which immediately foliru ^ 

y rollcw the second bitmap. 

Additional bitmaps and page, are added i„ th. 

CCfl ln the aaoe way, as 



needed • 



l " kl """ ..... lb . t 

.11 .U.«.t.d 1„ th. sa „ 61t 

Tnia causes the 
restriction that no directory or value ea „ 

, 1Ue can «*ceed 32K bytes 

<'02» tunes 32) in length. 

System fii e 605, HPOMF.iwc, l3 alan . 

13 al3 ° referred to as 
STSIMSTL. HPOKF.XMS con*,*-, , . , 

^Pied to the system when each Mass „»• « 

-lass was Installed. This 
information is used so that these fn es e . K 

4 fUes can be deleted when 

the class is d e-1 ns tai 1 ed . 

*he very beginning of HPOKF.INS 1 a a h k, 

IN5 13 a double word value 

which serves as a , 

a validity/version identifier. l„ the 

Preferred embodiment the value of >his d ouh1 

or -nis double word must be 
0101ABCD hex to be v.Ud. I„ Table . ■ 

Table 8 f this number is stored 
» .h.„ 6 ,c. u „ „ „, ppoto „ ls >t ^ ^ 

;; r ;;;r pr °'" y th - * •»•«..«. 

r„. Ml . Iher , l§ o „ recora ^ 
«». r... M> la b „„. TRlJ ls fo!iswes ty _ 
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- 3SS na = e °' installer c'ass ^ , 

th. r<, m - a5S ' TJlen fol lows 

tR « -He names of t*e r« i „ 

t..e riles copied to the dmf „, 

tne OMF directories 

e3:h t «--"in»t. <! by a null bvte and „ 

' th « Txle 1, assuaed to be located , 
the H° N WP R or located in 

n.NwpROG directory. If th _ r , , 

special cha begln3 Vith th « 

special character th* #» ■ , 

*~ and class "CDF* n 

' CUS3 " AB " two riles to be 

-stalled: - Z - to Hp dlr „. 

H^T.dlre.otory CI 

" CDE " 1 file to be 

installed: » X XX» to HPNVPROC ^ 

up NwP ROC directory 668 . Given this 

— — , «. ........ , fHP0Mr . INS ro ; his 

example • 1 3 



Table 8 



of 'set content 
? CO AB 01 o: p., c ° B3ent s 

Length of AB record ( 12 
6 «, U2 Q declaal) 

9 0U AB " * Mull 

Length of length byte .. z . , 
A ?ic««« Null 



D 



2 * 5a oo m ;?y 

05 Z * N "H . 



" o 2 ;o 5 o 9 59 00 

Length of CDE record (i 0 
1U «3 UH «c „ n decimal) 

18 o| < 5 00 "CDE- . Null 

L, -Tuii of 1,n,th byte * 
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System File 606, HPOMF.SDF is also referred to as the 
-shutdown file". HPOMF.SDF exists only when the systea has 
been cleanly shut down. It is deleted as the systes starts, 
and created as it shuts down. On startup, if this file is 
missing, OMF assumes that the last session ended abnormally, 
and so it goes through its crash recovery procedures to 
validate and repair the system files as best it can. The 
system files can be in an invalid but predictable state on a 
crash. These errors are corrected without user 
intervenUcr.. Certain other kinds of file consistency 
errors are detected, but are not really possible from an 
"ordinary" system crash. The 3! errors are in general not 
correctable and the OMF will not allow the system to come up 
in this case . 

If KPOMF.SDF is present, it contains a list of objects. 
When the system is being shut down normally, each object 
which is active at the time can request that the OMF restart 
them when the systea is restarted. The list of objects, 
then is the list of tags of objects which have requested 
that they be restarted when the system is restarted. 

The first word in HPOMF.SDF is a flag word. If this 
word is non-rero, OMF will execute its crash recovery code 
ever, though HPOMF.SDF exists. Normal shutdown will set this 
flag when producing the file if some serious error occurred 
in the session being ended. 

After the first word, the rest of the file is a 
sequence of three byte records. The first two bytes of each 
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record contain the tag of the object to be restored. The 
least significant byte is first. Th9 thlr < byte tj not ^ 
in the preferred embodiment, and is zero. 

For exaeple, if the systea is 3hut d0Ma cleanly in t „ 
last session and two objects, having tags of 2 and 7, 
respectively, have requested restart, the contents of 
HPOMF.SDF will be as set out in Table 9 below. 

Table 9 

offset content coaeents 

0 00 00 Indicates no crash recovery 

needed 

J ?! 00 Ta « ° r "<-»t object to restart 

Unused and reserved 
? °1 00 Ta « °' second object to restart 

ut Unused and reserved 



Systea file 7, HPOMFICO.NWE, ia a Microsoft Windows 
dynamic library executable file which contain, a dua.y entry 
point and no data. Microsoft Windows is a prograa sold by 
Microsoft Corporation, having a business address at 16011 NE 
36th Way, Fedaond, Wa 98073-9717. HPCMFICO.NWE also 
contains a, -resources" the icons of each installed class. 
OMF aodifie, HPOMFICO.NWE directly during run tine, and 
loads and unloads it to get the Icon resources fro. it. The 
foraat of HPOMFICO.NWE is defined in Microsoft Windows 
docuaentation distributed by Microsoft Co'rporati on . 

Normally working with a view (see discussion on view, 
above) causes a child's application to be invoked. Where 
lar-e applications are involved, this can cause a lot of 
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»»n.«..,.rr o. e r„, s4 . Tfi , use „ f , at , ttltt , llUu ^ 
overhead to be eliii-ated. 

A 3n. ?ah et i s an object that J3ej exeCutaJ)le c ^ ^ 
a separate lib rar y referred t0 a3 a dynanlc 

(or DAL) rather than u 3 ing the full appi lcatlon executable 
code. Th . only d , ta flle a , 30Clate(J ylth a 3nap9hot 

contain, d ata which is to be sent fro, . ehlld obJect 
Parent object. The code which «ncap sulates the data fll# 
although referred to a, a dynaolc llbrary( is ^ 
in directory HPOMFPROC (directory 668). 

*>r exa^le, P lgure 8l 3h0WJ a parent obJect ^ 
to a child object 502 through a llnk 50 ,. Assoclated wlth 

llnk 5 °" 19 * 3naPSh0t 503 ' object has designated 

•n.pshot 503 in a view deification record for U nk 50«, 
snapshot 503 i 3 able to provide data froc child object 502 
to parent 501 without the nece 33i ty of invoking an 
application a 33 ociated with child object 502. 

A3 .Sown in Fig ure 82, when there i, no snapshot, child 
object 502 BU3 t be active ln order to 3end vtew ^ ^ ^ 
Parent object 50,, ln order fop p , ptBt obJect ^ ^ 
view data 522 in a window di 3 piay 521. m Figure 8 3 , 
however, 3 na P3 hot 503 l, 3h0 wn to provide, view data 522 to 
parent object 501 without the nece 33 ity of child 502 being 
active. Further implementation detail, of snapshots are 
given 1, Appendix 8 , Appendix C and Appendix D. 

Appendix A i 3 a list of major data structures within 

OMF TOO. 



EP 0 497 022 Al 



is 



20 



Appendix B la a dM-rUM 

<e 3 .riptio„ of function, which OHF 

imerface 599 recognizes in the ore'err,* . 

•« Pre. erred embodisent of the 

Present invention. 

Appendix C (HP NewWave EnvJpnn „ „ 

Env.ron.ent: Prograa Design 
Examples) Gives example, of hew the „ , • 

the preferred eabodiaent of 
the present Invention aav b* < »„i 

»*y be i»Ple 8 ented. including detail as 
to how OHF 100 allow, data to be viewed 

8 new «d between windows 

displayed on monitor t ft . 

Appendix D (Chapter 2 of Pro. 

* of Prograaaer', Guide) giv e3 a 

further overview or * v> - ~ _ * 

t... Pr . rerrea «„ 60<11 . ent of t!ie pressnt 
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